Supplementary figure S1. Detection of seed sequence enrichment in "active" siRNA pools from whole genome RNAi screens. (a) Illustration of 6-mer sliding window definitions of candidate seed regions. (b) Illustration of use of the KS-test as a scoring metric for detection of coherent behavior among siRNA pools with oligonucleotides containing a common seed sequence. KS-test is a non-parametric approach and uses the maximum vertical deviation between the two distribution curves as the statistic D to examine if two distributions are statistically different. (c) Occurrence of seed sequence/phenotype associations within the H1155 toxicity screen for each seed region definition. (d) Frequency distribution of seed sequence family size as defined by nucleotides 2-7 in the Dharmacon siRNA library. (e-g) Examples of empirical distribution functions for three seed families of increasing size (15, 49 and 100, respectively) but with similar KS test p values (4.72×10-5, 5.63×10-5 and 3.19×10-5).
Supplementary figure S2. Experimental evaluation of DecoRNAi predictions in the H1155
toxicity screen. (a) A table of identified off-target seed families (strength less than -1 and pvalue less than 0.01). GUUCCG (strength of seed-linked effect=-3.77, P value = 4.72×10-5) corresponds to the strongest predicted off-target effect among these 13 seeds. (b) The cumulative density distribution of cell viability values from siRNA duplex retests corresponding to 4 seed families with predicted off-target effects is shown. siRNA duplexes containing an oligonucleotide containing the predicted off-target seed sequence are indicated in red. siRNA duplexes targeting the same genes but lacking the predicted off-target seed sequence are indicated in green. (c) (d) (e) (f) The empirical distribution functions of the four seed families selected for evaluation are shown. (g) Individual siRNA duplex retests indicate that oligonucleotides containing the predicted off-target seed sequence are associated with the strongest phenotype. An astrix indicates oligos containing one of the four selected seed sequences. (h) Only the UAGUCC seed family corresponds to a known miRNA seed sequence.
Supplementary figure S3
. Application of DecoRNAi to additional RNAi screens with distinct biological contexts. (a) Identification and estimation of seed-sequence dependent effects from a genome-wide siRNA screen for modulators of H1N1 induced cell death in HBEC30 cells. A table of identified off-target seed families is shown. Annotation of all siRNA pools and their associated z-scores can be found in Supplemental Table 2 . (b) Identification and estimation of seedsequence dependent effects from a genome-wide siRNA screen for modulators of Wnt pathway signaling in HeLa cells dataset. DecoRNAi identifies only 1 phenotypical off-target effect seed family with marginally significant effects. A table ofidentified off-target seed families is shown. Annotation of all siRNA pools and their associated Z-scores from a luciferase reporter based scoring metric can be found in Supplemental Table 4 . (c) Identification and estimation of seedsequence dependent effects from a genome-wide siRNA screen for modulators of selective autophagy in HeLa cells. A table of identified off-target seed families is shown. Annotation of all siRNA pools and their associated z-scores from an image-based scoring metric can be found in Supplemental Table 5 . (d) Identification and estimation of seed-sequence dependent effects from a genome-wide siRNA toxicity screen in HCC4017 cells using an alternative siRNA library. A table of identified off-target seed families is shown. Annotation of all siRNA pools and their associated z-scores can be found in Supplemental Table 6. 
